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(57) Abstract: It is intended to provide a method of binding a 3' -terminal nucleoside to a hydroxyl group on a solid phase under 
the same conditions as in a DNA chain extension reaction. A 3' -terminal nucleoside unit containing phosphoramidite which is 
a compound represented by the following general formula (I): (N)-0-(Rl)Si(R2)-(C 6 H 4 )-(CH2) n -0-P(OR3)N(R4)(R5) wherein (N) 
stands for an arbitrary nucleoside or its derivative; Rl, R2, R4 and R5 are each an alkyl group or an aryl group; R3 is a phosphate- 
protecting group; and n is an integer of from 1 to 5; a solid phase support having a 3' -terminal nucleoside unit, which is the above 
compound, transferred thereinto; and a method of synthesizing a nucleic acid oligomer with the use of this solid phase support. 

(57)Mftl: *§&BJi<DEtf)lt. DN A 0>«*#*fiJE £± < |h] - CD ftft T . ffi»a>tt»**tT3' 5fc3S* ^ LxyJ" v 
K*H«±(D7K»*lclS*-r«»a*att"r*^i:"C**o *36*l*. &T<D-m3z (I) 

TfrX/hPTS^V h^fc3' UTTv K^L-^ h : (N) -O- (R1)Si (R2)-(C 6 H 4 ) 

- (CH 2 ) n-O-P (OR3) N (R4) (R5) (I) (it*. (N) l*ffiB(D3* 5 Is* V KXf**(Z>R» 

ft-efcy. ri, R2R. 4at/R5tt7;u*;usxtt7'j- ;us^fcy , R3ij;'j >KS<DfSKS-e&y . ni* 
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LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ji^n (m^(Dtjii^si i J . ±x<Dmm<Dfem&m 

^pTSfeJ: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 



IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 
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m m m 

[oooi] *mmte. *mwmm&\^ftmm&m&m*ttvT^'(hm-?^iz.&m 

UPAS:* 

[0002] t*©DNA^^-e{4, 3' M^?^^>F<Dmn^<DmAfe3' MiQ^?^*^ 

[0003] m%.\t. ^tt^-e^o^mb^-rrts^y/vy^— ^lt, *»ito- xu$>%> 

M&&m&Ut&M.&Wmib&WZ1bZ>iP Si-C H -C(O)- m<Di>(D&$!nh1Wt^ 

2 6 4 

-ch ci mmx30^m^Mi,f^^t^^c^mir^t^m^^fc o 

2 2 

icDJ:5^VN^tt^#^^v^^, i/y/vy>-^— irv^y/vy^— ir^^^fc 

[0005] ##f^Sfel:Wada, T.; Mochizuki, A.; Sato, T.; Seike, M., Tetrahedron Letters, 
1998, 39, 5593-5596 

3' ^%?^^yY<Dm^<DmxELfohm^ 
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[0007] wh, *mm&. «T©-M(i)^$tt5fM^, ^*nr^vh^ 

(N)-0-(Rl)Si(R2)-(C H )-(CH ) n-O-P (OR3) N (R4) (R5) (I) 

6 4 2 

(5£tf\ (N) fi^ic^^^^VKX^^^fiaf^-efct), Rl, R2R, 4&t*R5f2T 
[0008] m^mmfe, i03'^^W^>K^^h^, 20-30 ^ mol/g<D#J^ 

[0009] ^^0J(D^^nT^Vh^tP3 , ^^^^K^--^h^fflV^i^^J:oT 

o 

[ooio] m i]DNA^-y^v— cd^^-^^^hplc^-t— h^i~ 0 

[0011] ^y/VSJi^^^ll#^^(Dfi^(Dg^S^fc^Rl^U ? R2^feo-C^j;<, 09 
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[0012] x. v^mm<D^mmt\^xnmm^^(D^M<Dm^m^mmir^t^m 

;V)T^/y^;vm, Xit. 4-[N-^^/V— N-(2, 2, 2,-h!J7;Vtn7tf;V)T5 
[0013] R4^.U?R5«T/V^/VS, #fc£c§g$Cl~ 4<DT/V3VI^ 'O'vVl^ ^^/V 

[0014] M^, ^K^^^^^V^-B-^^^ll^^^o^^gmS^i-^ 
/np^/S, ^b£^ ^7V«, X^^^^f £^^m*5o ft, -(ch 

2 

[0015] ^mmwk&m-t, ^mmm, m^T^mmmmmM^m-r^bK^ 



[ooi6] em n»!j^MijL-c^0j!M^pb<!^0^i-§ o ^ *mm<D&ffimmte 

[0017] 4-v ? ^yy P nt:VV^^/V^^^g|7^/V3i^^/V(2) 

4-v ? -1 , yy°nt°/V^7— /V^L#^1 (9 g, 38 mmol)^y^7— /V300 mU£$^U 
7K?^Tconc.H SO 15 mL^MTbfc 0 2B#^<^nff&g»^ KJ£^fe500 mL© 



#}^#fc(8.8 g, 93%) Q 
[0018] *H NMR (CDC1 ): 0.93-1.06 (m, 12H), 1.18-1.27 (m, 2H), 3.90 (s, 3H), 3.96 (t, 1H, 

3 

J = 3.2 Hz), 7.58 (d, 2H, J = 8.1 Hz), 7.98 (d, 2H, J = 8.1 Hz). 
13 C NMR(CDCl): 10.6, 18.5, 18.6, 52.2, 128.1, 128.2, 128.3, 130.5, 140.6, 167.1. 



MM 
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[0019] AH\iV^iy^7V)y^;V-iy^yy°u\i 0 ;Viy^(3) 

LiAlH (1.2 g, 32 nmoOSrtekTHF 80 mLfcS^IIU 4-^y^nt 0 ;VV7^g 

4 

S#^^Vl^^-7VV2 (8 g, 32 mmol)<D **2kTHF*§9£ 80 mL^o<«9MTUc 0 
MT#. 10^PHTO#£:fc-&V\ mL£^o<<9#P;tfc 0 H^^v^o 

n^^SOO mL-e^r^Lfc^, 0.2 N <ZX^7k?§t$400mL£ffll^T3[Hlttffi^Tofc 

X g mk&m%WZ.(l .2 g, quant) 0 
[0020] *H NMR (CDC1 ): 1.02 (2d, 12H, J = 7.3 Hz), 1.17-1.23 (m, 2H), 3.09 (brs. 1H), 

3 

3.94 (t, 1H, J = 3.2 Hz), 4.58 (s, 2H), 7.29 (d, 2H, J = 7.6 Hz), 7.48 (d, 2H, J = 7.6 
Hz). 

13 C NMR(CDCl): 10.7, 18.4, 18.6, 64.8, 126.0, 132.9, 135.4, 141.6. 

3 

[0021] A-(T±h^y^/v)^^/u-^yy p ti\i 0 7^ : 7^(4) 

A-{\iVn^^;V)y^;V-My^ri\i 0 ;Viy=7ly2 (4.9 g, 22 mmoi)&MMVftt°V 
vVlOO mU^ MTk&Wl (3.1 mL, 33 mmol) £4-N,N-vW/KT^/fc°y 

(7.3 mg, 6 mmol) &J)\AX.tl 0 mM.-?29$ffl%tW®^ J— /V20 mL^Px.fCo %z 
(D^ ^J^^^400 mL<DWtm^^X%>m^, f^P^^7k300 mLMV^THHIgfe 

iirfco l»WiU#fc(5.4 g, 93%) 0 

[0022] *H NMR (CDC1 ): 1.03 (2d, 12H, J = 7.0 Hz), 1.20-1.24 (m, 2H), 2.09 (s. 3H), 3.96 

3 

(t, 1H, J = 3.1 Hz), 5.10 (s, 2H), 7.32 (d, 2H, J = 8.1 Hz), 7.51 (d, 2H, J = 8.1 Hz). 
13 C NMR(CDCl): 10.7, 18.4, 18.6, 20.9, 66.1, 127.1, 134.0, 135.5, 136.5, 170.4. 

3 

[0023] 5' -ro-(4.4' -v^Mr^hU^/V)]. 3' dQzk£Z±l^±^±2^Z^2kz^d2^B^ 

4-(Tirh^r^^/V)^cn^/k-^y7 0 r2tVV^7^4 (508 mg, 1.9 mmol)2:&£2kCH 
CI 10mU£$gfl?U l,3->^t2n-4,4-i/^/Vt^VMV (761 mg, 3.9 mmoD^Ox. 

2 2 

(954 mg, 1.8 mnoDM^-/> (595 mg, 8.8 mmol)£^j?£*fc4$;*CCH CI 

2 2 

10mU^JP;tfc o ^Ul?30^ii#^ 7k (5 mL) ^Px.fc c 55^, ^nn/}vKA(100 
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&£50-100%^cmz}vW^ /VCO^^^h^HrXMHi^ 
, »f*Lg«lftr#fc(l.l g, 75%) G 
[0024] X H NMR (CDC1 ): 0.95-1.07 (m, 12H), 1.18-1.26 (m, 2H), 1.53 (s, 3H), 2.09 (s, 

3 

3H), 2.27-2.31 (m, 1H), 2.48-2.56 (m, 1H), 3.39 (d, 1H, J = 8.1 Hz), 3.50 (d, 1H, J 
= 8.6 Hz), 3.75 (s, 6H), 4.16 (d, 1H, J = 2.4 Hz), 4.67 (d, 1H, J = 5.7 Hz), 5.11 (s, 
2H), 6.51 (t, 1H, J = 4.1 Hz), 6.82 (dd, 4H, J = 2.4 Hz, J = 8.9 Hz), 7.18-7.67 (m, 
14H), 10.3 (brs, 1H). 

13 C NMR(CDCl): 11.7, 11.8, 11.9, 12.4, 16.8, 17.1, 17.16, 17.19, 17.21, 20.7, 

3 

41.6, 54.9, 63.1, 65.8, 73.1, 77.2, 84.7, 86.6, 86.8, 110.8, 112.9, 123.4, 124.9, 
126.7, 126.9, 127.1, 127.6, 127.7, 127.8, 129.7, 133.3, 134.1, 134.4, 134.97, 
135.01, 135.2, 135.7, 136.5, 143.9, 149.1, 150.3, 158.3, 163.9, 170.4. 
MS m/z calcd for M+Na; 829.3496. Found; 829.3452 
[0025] 5' -rO-(4.4 > -v^r-^hU^/VVl. 3' -[Q-4-(T1zh*^^M7^=./P-^y7xi}i 0 
;V^);V\ 2-7^^T7V^(5a) 

4-(Tirhdr^^/V)^m^/V-^y7 0 ntVV->-7^4 (420 mg, 1.6 mmoD&MyfcCH 

2 

CI 8 mLKf&ML* l,3-S^nn^,4-2^^vl'fc^MV (629 mg, 3.2 mmoD^Px. 

2 

^r^TfV^y (796 mg, 1.4 mmoOiM^^V— /V (489 mg, 7.2 mmol)3r^#?£-tirfc 
#tKCH Cl 8 riUzMZJ&o mU-XZOfrmW^ 7k (5 mL) &Mx.ti 0 5fr&, 

2 2 

tfvW»(100 mL)X%>W&, 5wt%-^^7K*i-hy^^7K^lOOmra0^m^^ 
*£i3rfco -Oft4^^y*^Wnvh^77>r- (l%fc°!J^) KXVmU 

frtfxMMu mm^m^n^m^nt^mo mg , 72%) 0 

[0026] *H NMR (CDC1 ): 0.98-1.07 (m, 12H), 1.22-1.31 (m, 2H), 2.11 (s, 3H), 2.48-2.55 
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(m, 1H), 2.75-2.89 (m, 1H), 3.31 (d, 1H, J = 4.6 Hz), 3.38 (d, 1H, J = 4.6 Hz), 3.76 
(s, 6H), 4.28 (d, 1H, J = 2.4 Hz), 4.67 (t, 1H, J = 2.6 Hz), 5.10 (s, 2H), 6.09 
(s,lH), 6.50 (dd, 1H, J = 5.9 Hz, J = 7.3 Hz), 6.76 (d, 4H, J = 8.6 Hz), 7.17-7.38 
(m, 11H), 7.50 (d, 2H, J = 7.3 Hz), 7.99 (s, 1H), 8.28 (s, 1H). 
13 C NMR (CDC1 ): 12.1, 12.2, 17.4, 21.0, 40.9, 55.2, 63.5, 66.1, 73.5, 84.5, 86.4, 

3 

87.1, 112.9, 113.0, 119.9, 126.7, 127.2, 127.7, 128.0, 129.9, 133.7, 134.6, 135.48, 
135.51, 137.0, 138.8, 144.3, 149.4, 152.6, 155.3, 158.3, 170.6 
MS m/z calcd for M+H; 816.3793. Found; 816.3711. 
[0027] 5 ; -fO-(4.4 ! z^j^±H±ML 3 ' dDzk^^^±MZ^^kz2d2^^Jk 
^V/H^V^V(6t) 

5' -[0-(4,4' -v^h^v-h!) *f-;V)\ 3 ' -[O^-CTirb^^/l^^/V-^y^n 
t»U/V] ^vV5t (925 mg, 1.2 mmoDSrtBuNH -MeOH (1:4, v/v, 20 mL) 

2 

^m^mVti 0 ^(D^ ^nn/JvW>J00 mL-e#!RU $&fP^tfcRl00mre3[H] 

, mw&m±.m^^:tio ^(Dn^m^^^^y^^Y^fy^^— (i%t°y 

fC«tt)Wi4U ^¥1^>l£50-100%^i3PtfvW^ ^pn^A{^0-3W/-;W 

<Ds?9i?^b&friirxmMu mm^m^nm^mc(j8i m g , 89%) c 

[0028] X H NMR (CDCl ): 0.92-1.00 (m, 12H), 1.17-1.25 (m, 2H), 1.56 (s, 3H), 2.15-2.38 

3 

(m, 1H), 2.53-2.68 (m, 1H), 3.31 (dd, 1H, J = 2.7 Hz, J = 10.5 Hz), 3.43 (dd, 1H, J 
= 2.7 Hz, J = 10.5 Hz), 3.77 (s, 6H), 4.12 (d, 1H, J = 2.4 Hz), 4.63 (t, 1H, J = 2.7 
Hz), 4.67 (d, 1H, J = 5.7 Hz), 6.44 (dd, 1H, J = 5.9 Hz, J = 7.3 Hz), 6.77 (dd, 4H, J 
= 2.4 Hz, J = 8.9 Hz), 7.19-7.35 (m, 11H), 7.44 (d, 2H, J = 7.8 Hz), 7.61 (s, 1H), 
8.15 (brs, 1H). 

13 C NMR (CDCl ): 12.0, 17.4, 41.8, 55.2, 63.3, 64.9, 73.3, 84.8, 86.8, 87.1, 111.0, 

3 

113.1, 126.1, 126.9, 127.8, 129.8, 129.9, 132.4, 134.5, 135.0, 135.2, 135.5, 142.2, 
144.1, 150.3, 158.4, 163.9. 

MS m/z calcd for M+H; 787.3391. Found; 787.3413. 
[0029] 5 ! -rO-(4.4 ' z^2ih±>±y-±ML 3 [ -rO-4-(MK^r^^^-/V)^3i^/V-> ? ^y^°Pb 0 /V 
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5 ' -[0-(4,4' -v^h^rv^y ^VV)], 3 * -[0-4-(Tirb^r^^/V)^oi^7V-^y7 0 i=2 
tV^y/V] 2'-T^^T^Vv^5a (610 mg, 0.75 mmoD^tBuNH -MeOH (1:4, 

2 

v/v, 15 mL) ~e^U, HB#r^Mabfc 0 -^fL ytm/JvV^lOO mL-e#|RU t&fP 
^7Kl00ml-C3[Hlttm^^^ofc 0 ^jg^IUlRL^^^hy^ 

h^9:7-f— (l%try-2^>0 {3iJ;«9ftMU ^^^(cl50-100%^nn7fs/VA. ^nn^/VA 
^0-3%^^y— /l^D^^^h^tfT^mU @ B*)»#fc(530 

mg, 92%) 0 

[0030] X H NMR (CDC1 ): 0.93-1.03 (m, 12H), 1.20-1.29 (m, 2H), 2.48-2.55 (m, 1H), 

3 

2.75-2.89 (m, 1H), 3.22 (dd, 1H, J = 4.1 Hz, J = 10.3 Hz), 3.39 (dd, 1H, J = 4.1 
Hz, J = 10.3 Hz), 3.73 (s, 6H), 4.21 (d, 1H, J = 3.8 Hz), 4.69 (s, 3H), 6.01 (s, 2H), 
6.50 (t, 1H, J = 6.2 Hz), 6.74 (d, 4H, J = 8.9 Hz), 7.13-7.33 (m, 11H), 7.50 (d, 2H, 
J = 8.1 Hz), 7.81 (s, 1H), 8.26 (s, 1H). 

13 C NMR(CDCl): 12.2, 12.3, 17.46, 17.51, 17.55, 17.6, 40.8, 55.2, 63.2, 64.9, 

3 

73.0, 77.2, 84.2, 86.4, 86.7, 113.0, 119.8, 123.6, 126.3, 126.7, 127.7, 128.0, 
128.1, 128.9, 129.87, 129.9, 132.6, 134.7, 135.5, 135.6, 135.8, 138.7, 142.5, 
144.4, 149.5, 149.6, 152.8, 155.3, 158.3. 
MS m/z calcd for M+H; 774.3687. Found; 774.3747. 
[0031] 5'-[Q-(4:A'-i/?ib3ci/bV^-/U)~]. 3'-0-r4-0-(2-^7/xf;VN.N-^y7 P Pb> 
^ttvT^4b)^^i?;V-l/s(yzftt°/V^)M ^$vV (7t) 
5' -[0-(4,4' -v^r-^hy^vv)], V -VO-\-(\iY^l/^)Vy7^)V-?y^y-7xi\f ;V 
i/VM ^v^t (770 mg, 1.0 mmol)^fc 0 y vV, YlV^y^ iy^uu^^CO)\\MX^W> 
L-CJM^ $S7kTHF(10 mL){Z^m^tc(Dib, ^Myzfx&tV^-jVTKyQVL n 
L, 1.1 mmol)i(2-^T/^/V)(N,N-v ; ^y7 0 til:VVT5/)^rici^^^(242 ix L, 
1.5mmol)^Px.fc 0 30ftmMW\sfc^ EifoMWi$:7k (20 mL) K&lfXfab, 
*JvW*200ml^#|RU ^fP^b^hy^^^200ml-e3[U^t±i^^f ofc c m 
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mu mmzm^ n &><d &^@#:^#^(85o mg, ss%) 0 

[0032] X H NMR (CDC1 ): 0.94-1.06 (m, 12H), 1.17-1.29 (m, 15H), 1.50 (s, 3H), 2.13-2.30 

3 

(m, 1H), 2.35-2.48 (m, 1H), 2.60 (t, 2H, J = 6.3 Hz), 3.27 (dd, 1H, J = 2.7 Hz, J = 
10.5 Hz), 3.45 (dd, 1H, J = 2.7 Hz, J = 10.5 Hz), 3.61-3.87 (m, 10H), 4.14 (d, 1H, 
J = 2.1 Hz), 4.65-4.76 (m, 3H), 6.48 (dd, 1H, J = 5.7 Hz, J = 7.8 Hz), 6.80 (dd, 
4H, J = 2.4 Hz, J = 8.9 Hz), 7.21-7.37 (m, 11H), 7.46 (d, 2H, J = 7.6 Hz), 7.63 (s, 
1H), 9.45 (brs, 1H). 

13 C NMR(CDC1):11.8, 11.9, 12.0, 12.4, 16.9, 17.1, 17.27, 17.32, 17.4, 20.3, 20.4, 

3 

22.8, 22.90, 22.94, 24.47, 24.55, 24.57, 24.7, 41.7, 43.0, 43.2, 45.2, 45.3, 55.1, 
58.3, 58.5, 63.3, 65.0, 65.3, 67.8, 73.2, 77.2, 84.8, 86.7, 87.0, 110.9, 113.01, 
113.04, 117.4, 126.0, 126.1, 126.8, 127.7, 127.8, 129.76, 129.80, 132.3, 134.0, 
134.3, 135.0, 135.2, 135.4, 140.2, 140.3, 144.0, 150.2, 158.4, 163.8. 
31 P NMR (CDC1 ): 149.3 

3 

[0033] 5' -Q-(4.4' ^2jhjc^±U±ZkL 3' -Q-[4-Q-(2-'>T/^^/^ N.N-^y^P^/V^ 
^nr^Y)-<>^;V^My^n^;V^)^ 2* -*?tt*sT*r S^ls (7a) 

5' -[0-(4,4' -v^Hr^hy^/V)], 3' -[0-4-(tK^r^^-/V)^^/V-v?-ry^nt° 
;V^)/V\ ?2' y^dri/TyVv^ea (450 mg, 0.58 mmol)^t°y vV, W^>, 
n/^<7)JIII^$;LTJ#bk^ &t?KTHF (6 mL) ^mM^fc<Dlb, ^y^ntW 
^/VT^>-(141 ix l, 0.64 mmol)£;ft]?t.fc 0 ^<D|g^£-78 0 C*-^£PU {2-i/TS 
xf/V)(N,N-^y^ntVV7^y)^nn^7^y(141 n l, 0.87 mmol)^Px.T^)^ 

nt2^/kA2oomi-e#f5L, mumt^bV^J^ykMm2oommm^iiim^n<>f^ 

^50-100%^nn/JvWv gel ^X^nn^;VMZ.Q-Z%^ /KD^v^^h^WT 

mtau mm&m^ n ^m^m^oo mg , 87%) 0 
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[0034] X H NMR (CDC1 ): 0.98-1.05 (m, 12H), 1.16-1.29 (m, 15H), 2.48-2.69 (m, 3H), 

3 

2.72-2.87 (m, 1H), 3.31 (dd, 1H, J = 4.1 Hz, J = 10.3 Hz), 3.39 (dd, 1H, J = 4.1 
Hz, J = 10.3 Hz), 3.60-3.86 (m, 10H), 4.28 (d, 1H, J = 2.4 Hz), 4.67-4.78 (m, 3H), 
6.06 (s, 2H), 6.51 (t, 1H, J = 6.4 Hz), 6.77 (d, 4H, J = 8.6 Hz), 7.18-7.38 (m, 11H), 
7.49 (d, 2H, J = 7.0 Hz), 7.98 (s, 1H), 8.28 (s, 1H). 

13 C NMR(CDCl): 12.2, 12.3, 17.46, 17.51, 17.55, 17.6, 40.8, 55.2, 63.2, 64.9, 

3 

73.0, 77.2, 84.2, 86.4, 86.7, 113.0, 119.8, 123.6, 126.3, 126.7, 127.7, 128.0, 
128.1, 128.9, 129.87, 129.9, 132.6, 134.7, 135.5, 135.6, 135.8, 138.7, 142.5, 
144.4, 149.5, 149.6, 152.8, 155.3, 158.3. 
31 P NMR (CDC1 ): 149.3. 

3 

[0035] [>fbl] 



> s _x i.uequiv N> v' i.tr equiv cat. 

I j-\ 5% H 2 S0 4 1 UAIH 4 T Ac 2 0 DMAP 

H^-O-COOH MeOH » H^>COOMe -^jr— H^-^CHpH ■ 

reflux, 2 h r.t, 10 rnin r » 2 h 

1 2 93% 3 quant 



2.0 equiv q LOequiv 

CKnA^i DMTrO-io^J 5 . 0 equiv DMTrO-^oJ 
H XfVcH 2 OAc . ™ 20% fBuNH 2 



93% 

4 

5t B= Th 75% 



CH 2 CI 2 CH 2 CI 2 Vsr— ^~~V~ CH 2 OAc r.t., 10 rnin 

r.t, 10 min r / ' % ^ =J 

1.1 equiv *p 



5a B= Ad NH2 72% 



DMTrO 



1.1 equiv J» DMTrOn^oJ? 

-78 t — r.t., 30 min CEO / 



^ / ^ ^<^_^ 

^^J^^" 0 " 20 " r.t, 30 ™n (method A) °\ )** 



6t B " Th NH2 89% (method B) 7t B = Th 88% (method A) 

8a B= Ad 92% 7a B = Ad NH2 87% (method B) 



[0036] hI^±ZkT>^^2A Q-(4.4 ? -^h^r^hy ^/V)5^^ (9) 

tKn^r^B^^ (760 mg, 10 mmdOthV^^/^T^ (1.45 mL, 11 mmoO£i£fl?£* 

fctryi?vig?R ioo dlw, 4'-^b^hy^/v^n9^K^px.^ 0 24R#ra«E 

#U 20 mLCO^y— /VSriW^fco ^nt27^/VA500 mL^rfJU 0.5 M(D^MhV^ 
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^^b^ttT^mU Il^iLg^^#t(3.5 g, 73%) Q 
[0037] l H NMR (CDC1 ): 1.15 (t, 9H, J = 7.3 Hz), 2.97 (dd, 6H, J = 7.0 Hz, J = 14.9 Hz), 

3 

3.55 (s, 2H), 3.64 (s, 6H), 6.77 (dd, 4H, J = 2.4 Hz, J = 7.0 Hz), 7.06-7.17 (m, 3 
H), 7.39 (dd, 4H, J = 2.0 Hz, J = 7.4 Hz), 7.43 (d, 2H, J = 1.4 Hz). 

[0038] mmm.fo(io)<pmm 

+fti&m&^t'^v—?v^^m^^mmnw- (5oo mg n^moix mj^ 

^/UT^^^-V^O-teA'-^h^yhV^-MBmS-lS (260 ^mol) -^LTDCC 
(268 1.3mmol) JtWuu^ls (5 mQ^^U ^MUmmMW^fCo Eilfc^ 
Sf££r^>ii§U Tirh^hy/V-e(D^#-^^Tofcm, ^tKI^^ (0.5ml)i:DMAP 
(5 mg) £fc°y (4.5 mL) K^Ufc^fcj&Pfcfco SBt^Jl^^f ofc#, @*H& 

fe^i^«9^^^(24 /zmol/g) 0 
[0039] Mb2] 



1 equiv 

1.1 equiv 1.1 equiv H * N V 5 equiv 25 equiv 

O DMTr-CI EtgN O EtgN DCC 9 

Ha X DMTrO^ JL - + — ► DMTrO^A 

^OH pyridine HNEta CH 2 CI 2 f{ 

8 r.t,l day 9 r.L, 12 h 10 



24 urnol/g 



k 1 M TBAF-AcOH d ITTTTTTTTTTT] 

DNA synthesizer J> — d [ A] 



[0040] i/V/VV^jJ— ^ffll^cDNA^Njfe 

d[TTTTTTTTTTT]*Dj:r^d[TTTTTTTTTTA](D^^^^. Applied Biosystem 
Inc.(ABI) (DDNA/RNA Synthesizer 392&ti£ffi\JZ 0 DNA^U=?^— <D g iJj^j^^ 
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iS^Jlfctt, HCP@^B&#:3-19 (1 ix mol, 24 » mo/g)biyVfrV>%— 3r^t?*JC*tf; 
[0041] [^1] 



step 


operation 


Reagent(s) 


time, (min) 


1 


washing 


CH 3 CN 


0.2 


2 


detritylation 


3% CI 3 CCOOH / CH 2 CI 2 


1.5 


3 


washing 


CH 3 CN 


0.4 


4 


coupling 


0.1 M amidite + 0.2M HO tf Bt in CH 3 CN-NMP (15:1 r v/v) 


1.0 


5 


washing 


CH 3 CN 


0.2 


6 


coupling 


0.1 M amidite + 0.2M HO tf Bt in CH 3 CN-NMP (15:1, v/v) 


1.0 


7 


washing 


CH 3 CN 


0,2 


8 


oxidation 


0.1 M I 2 in Py-H 2 0-THF (20:2:78, v/v/v) 


0.5 


9 


washing 


CH 3 CN 


0.4 



[0042] ^V^T, DMTr3££rl:9-|KJ<£>3% trichloroacetic acid in CH CI (2 mL)~e&&^U CH 

2 2 2 

CI (1 mL x 3), CH CN (1 mL x 3)-C@ffi&flc£ri5fc*£Lfco 10% DBU in CH 

2 3 a 

CN (500 ix U ^T/xf/H^iiLfco CH CN (1 mL x 3)-C@fg}fift:£r}5fci ! H, 

3 

tzMXC, TBAF (131 mg, 0.5 mmol) bWW. (24 » L, 0.5mmol) ^MtKTHF ix KW-fr 
[0043] ^^M(D*^nT^Vh^-a-tp3'^^^w^K^-— ^IrfflV^tiaot 
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m^mm 

[1] UT<D-f&H (I) X^fl^it^-m^^ *^nT^Vh^tp3'^^^ 
(N) -O- (Rl ) Si (R2) - (C H ) - (CH ) n-O-P (OR3) N (R4) (R5) (I) 

6 4 2 

(N) m£M<D^?^^>FXfe^<Dmmfa-?foK), Rl, R2, R4&tm5kJ\ 
T;V3r/vm, XfeTV— /«~efc«9, R3«y^^(D^^-t?fc<9, n»l-5(75^#C 

[2] Rl^OT2^^^]g^i^5^-r^T/Vdr/^-efc^, ft ^illfEicO^^o 
[3] Rl^TO2(DTy— 7^^, T/l^r/V^ -hn^, ^T/^, /m^V^ Xte^Hr 

Tir^-/V)T5/^/VS, Xti, 4-[N-^/V— N-(2, 2, 2, -hy^/V^-nTir^- 
[7] R4RXlR5l^yyti\iyvmXh^, ft^ll6fB«^)^^o 

[8] ^y^vif^^gtiwi), f«in-7(Dv^ ti^-mKmm^t^-mo 

[9] -o-ifVm#^og^^^*J^^-#:i-4^i-§T/^/vS, ^n^V^ ~h 

[10] 5' -[0-(4,4' -v^Mr^hy^VV)], 3 , -0-[4-0-(2-v'Tyx^ N.N-^y^titVV 

^^nT^VH^^/v-^y^titVki/y^] ^^^-efe^ff^intBife^^ 
s'-o-^'-v^yh^hy^vv), 3'-o-[4-o-(2->-Ty^/v N.N-vM'yyw/v* 

[12] ft^IIl-ll<7)V^T^^Il{-fB*$^^^^fc§3'^^yl/^K^^ 
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[14] HCP@+Bfi^S>5. S*Jfc®12Xril3lB*fc<©H*Hifi#„ 

[15] ff^iI12, 13X»14tefB*fc©H*B&#:«:fflV^ #fSk*-y=^— 0^^«fe 0 

tie] T^—tvwk&m, jmr/v^/vmit^mm^mmm^m^m^mmt 
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